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be hazardous. 


While biofuels have currently been regarded as a good alternative for fossil fuels, there remain many 
debates on their impacts on human and environment. This paper tried to shed light on bio-ethanol in 
Brazil as one of the main producers and exporters in the world. The main question was to understand 
“how sustainable is bio-ethanol production in Brazil?” To answer, the political motives of producing bio- 
ethanol followed by its ecological and socio-economic impacts were discussed. The paper concluded that 
although bio-ethanol production in Brazil seems environmentally friendly, it might socio-economically 
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1. Introduction 


Reminding the climate change conference in Copenhagen in 
December 2009, the issue of reducing CO% is still very hot. Bio- 
fuels are supposed to produce less CO2 emissions and are thereby 
helpful in reducing the global warming. Such fuels are considered 
to be a more environmentally friendly alternative than fossil fuels. 
But do biofuels really improve all the three main (environmental, 
social, and economic) aspects of ‘sustainability’? 

At the moment, fossil fuels are still representing 80% of the 
total energy demand of which 20% is used by the transport sector. 
While the demand for energy is growing, the contribution of bio- 
fuels to the sector is only 1%. The most used biofuel is bio-ethanol, 
and Brazil is the first exporter and the second largest producer of 
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bio-ethanol worldwide, after the United States [1]. The total Brazil’s 
bio-ethanol production in 2011 was estimated around 32.5 billion 
litres of which 90% was consumed by Brazil itself. The total export 
was estimated at 3.2 billion litres in the same year [2]. 

A simple definition of biofuels is that they are fuels derived from 
biological sources [3]. The production of ethanol is possible from 
any biological feedstock that contains a certain amount of sugar or 
materials (e.g. starch) that can be transformed into sugar. Products 
that contain sugar are, for example, sugar beets and sugarcane, but 
also corn, wheat and other cereals contain starch. For the focus of 
this paper, we will only discuss sugarcane which, in Brazil, is the 
most commonly used crop to produce ethanol. The sugarcane has 
to undergo fermentation and becomes alcohol by using yeasts and 
other microbes. At the final stage, the right concentration of ethanol 
has to be regulated in order to be blended with gasoline [3]. 

The issue of bio-ethanol is very complicated and has led to many 
debates [4-9]. With regard to Brazil, bio-ethanol is highly promoted 
by different actors and also frequently being questioned because of 
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its effects [10-16]. Among all, one of the main important questions, 
as for the main focus of this paper, is “how sustainable is the bio- 
ethanol production in Brazil?”. 

This paper is divided into two parts: the first section discusses 
why bio-ethanol is being produced in Brazil. This will shortly clarify 
the political motives for producing and using bio-ethanol. The sec- 
ond section examines the sustainability of producing bio-ethanol in 
the country by looking at the environmental, social and economic 
impacts. 


2. Why bio-ethanol is being produced in Brazil? 


In the case of Brazil, more important than environmental issues, 
there are some political motives for producing and using biofuels in 
general, and bio-ethanol, in particular. Energy security can be seen 
as the main political motive for the production and use of biofuels 
that will reduce the demand for oil [3]. The importance of energy 
security has regained new focus, because of the tight oil market, and 
high oil prices [17]. In the time period between 2004 and 2008, the 
global oil price increased from around 25 to over US$140 per barrel. 
Not only the price but also the global demand for oil increased from 
64.8 million barrels per day in 1980, to 85 million in 2007 [18]. 
Beside the growing demand for oil and the increased oil price, the 
instability of the exporter countries also plays a part [17]. 

Although the US is the largest producer of bio-ethanol, this 
country is also the main importer of the Brazilian bio-ethanol. 
In 2007, the US imported 60% of the total 3.5 billion litres bio- 
ethanol exported by Brazil. Since the US imposes import barriers, 
the ethanol is imported through third countries in Central America 
and the Caribbean countries [19]. However, due to new estimation 
published by The Rio Times in 2011 [20], Brazilian ethanol exports 
to the US may increase by 10-fold over the next decade, due to 
demand as the US dropped its ethanol import tariffs. Indeed, the US 
promotes the production of bio-ethanol in Brazil, since, according 
to Branford [21], this is not only because the US appreciates bio- 
ethanol as an environmentally friendly product, but also because 
this country wants to be less dependent on oil. The US wants to 
work together with Brazil to promote biofuels in the rest of South 
America. Ifthe US really wants to be environmentally friendly, it has 
to abolish the tariff rates which are keeping bio-ethanol out of the 
US market. The overall aim of the US, as Branford [21] emphasizes, 
is to weaken Chavez and his ‘Bolivarian Revolution’ as Venezuela is 
a big oil supplier in the region of South America. 

The European Union is a strong promoter of biofuels as well. 
The EU has clear goals regarding its energy policy. With renew- 
able energy sources, the EU would reduce greenhouse gas (GHG), 
diversify its energy supply, and stay less dependent on the fossil 
fuel markets.! To reach these goals, the EU members have set out 
a Renewable Energy Directive (RED) to promote the use of renew- 
able energy sources. The two main targets of the RED are that by 
the year 2020, 20% of the total energy supply, and 10% of the trans- 
port sector must come from renewable energy sources.” At the time 
being, the energy used in the transport sector depends mainly on 
the imported fossil fuels.? Besides the US, the Netherlands, which 
plays as an entry port for Europe, and Sweden, are the two other 
important importers of the Brazilian ethanol [22], respectively, 10 
and 6% [5]. 

For Brazil, the increased demand for bio-ethanol is very benefi- 
cial. It will not only increase the demand for production of ethanol, 
but also because Brazil is keen on getting a first world status in this 
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regard [23]. Both the States and the EU have become more depen- 
dent on the Brazilian bio-ethanol that leads to a stronger position 
of Brazil in the global economic and political equations. 


3. The impacts of bio-ethanol production on Brazil 
3.1. Environmental impacts 


Apart from the political motives, the use of bio-ethanol is also 
promoted for its positive environmental impacts on the climate 
change. Like other biofuels, bio-ethanol is not only expected to 
reduce CO emissions but also considered to be CO2-neutral [1]. 
But is bio-ethanol really that environmentally friendly? 

One of the problems with producing biofuels is their need to 
fossil fuels even if in Brazil, compared with other bio-ethanol pro- 
ducer countries, such a need is less felt. In this country, the needed 
energy for producing ethanol can be generated from waste prod- 
ucts instead of fossil fuels. For one unit of ethanol, only 0.1 unit of 
fossil fuel is needed. This is an advantage compared with ethanol 
from grain in the States or Europe where the need is 0.6-0.8 unit 
for one unit of ethanol [3]. 

Beside such an advantage, there are also negative effects. First of 
all, the way in which the land is being cultivated for sugarcane has 
massive effects on the environment. Soil degradation is one of the 
problems caused by erosion and compaction. Soil erosion is high for 
sugarcane production due to the time period that land remains bare 
between the harvest and new cultivation season. The compaction 
will result from heavy machinery which exacerbates soil erosion. 
The sugarcane production also leads to water and soil pollution 
caused by the use of fertilizers and the generated by-products [24]. 
Apart from soil and water pollutions, the use of nitrogen fertiliz- 
ers causes air pollution since NO, emissions have stronger effects 
on nature than CO2 [1]. The expansion of sugarcane farms results 
in the increased use of fertilizers and therefore causes more pollu- 
tion [24]. However, according to the International Energy Agency 
[3], the use of fertilizers in Brazil is still relatively low due to the 
intensity of the sun and the high productivity of the soils. Another 
problem with the cultivation is burning the agricultural land. Before 
harvesting, the straw and leaves of sugarcane is being burnt in order 
to simplify the manual harvesting. Such burning causes air, water 
and soil pollution per se [24]. 

Concerns about deforestation, in particular in the Amazon 
region, raise the question whether or not the sugarcane produc- 
tion is partly responsible for this. The land that is being used to 
produce sugarcane for bio-ethanol cannot be used for other agricul- 
tural products. However, from the total of 264 million hectares land 
used for agriculture in Brazil, no more than 2.5% is covered by sugar- 
cane. Only in the southeast region of the country, in the state of Sdo 
Paulo, the land covered by sugarcane is more than 50%. In the North, 
near the Amazon region, the land used for sugarcane is only 0.4% out 
of the total. This is because the sugarcane needs a period of drought 
which does not occur in the Amazon region [24]. Different studies 
conclude that the sugarcane production cannot directly be linked 
to deforestation. A study by Sparovek et al. [25] concludes that the 
expansion of sugarcane production cannot directly be considered as 
the main reason for deforestation. According to the OECD’s study 
[2], most sugarcane plantations are not located near the Amazon 
region. Infrastructures that are required for ethanol production are 
very scarce in the region. The study concludes that timber exploita- 
tion and high stocking rate are the main causes for deforestation. 
In addition, other forms of agriculture, besides sugarcane, are also 
expanding [26]. 

Although these studies do not show a direct link, it does not 
mean that the production of sugarcane cannot be indirectly linked 
to deforestation. Soybean production, which covers a far larger 
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amount of agricultural land, occurs for a large part in the Center- 
West region of the country where the climate is ideal to produce 
sugarcane. Because of the bio-ethanol market, the soybean produc- 
tion may be replaced by sugarcane. Farmers who produce soybeans 
may move further to the North next to the Amazon region. This 
means that the production of sugarcane can indirectly lead to defor- 
estation in the Amazon region. However, because the amount of 
land for soybean is far more than sugarcane, the indirect linkage to 
deforestation will not likely occur in the near future [24]. 


3.2. Social impacts 


The production of sugarcane has not only environmental 
impacts, but there are also social impacts. Unfortunately, the 
impacts are not very positive. Although Brazil has ratified the 
main treaties and international instruments on human rights, these 
rights are not being respected in the sugarcane business. 

First of all, the cultivation of sugarcane has a great impact on the 
labour conditions [2]. According to the Special Action Programme 
to combat Forced Labour of the International Labour Organization 
(ILO), “forced labour” is still a problem in Brazil [27]. Forced labour 
occurs mostly in the cattle ranching industry followed by the sug- 
arcane industry. The conditions in which the labours have to work 
are comparable to slavery. They have to work long days while are 
low-paid. The overall working conditions have a negative effect on 
their health. The burnt farms cause them inhaled dust and smog 
that usually ends to inhalation diseases. A few reports [24,28] show 
that there are many cases of deaths due to such harmful work- 
ing conditions. Furthermore, most of the harvest is still being done 
manually which has to be conducted only in dry seasons (May to 
October) that make it highly intensive [29]. 

Another problem for the Brazilian population is food insecu- 
rity. According to ActionAid? a global anti-poverty agency, the link 
between biofuels and hunger is strong. First of all, some strategic 
products like wheat, corn and sugar, are used also to produce biofu- 
els in Brazil. Second, the land that is allocated for biofuels cannot be 
used for producing food or as grassland for cattle. Considering the 
food crisis in 2008, several studies have shown that biofuels were 
one of the main causes of increasing food prices as well [28]. 


3.3. Economic impacts 


Due to the energy supply motive of the US and the EU, Brazil 
is capable to expand its sugarcane production. Brazil is planning to 
expand the bio-ethanol production by multiplying it by 12. Accord- 
ingly, it is estimated that the total production of bio-ethanol by 
2015 will be 205 billion litres per year, compared with the 17.7 bil- 
lion litres in 2006. The plan is made based on the growing demand 
for energy worldwide, especially in the States and the EU.® The 
export of Brazilian bio-ethanol has increased from nearly 500 mil- 
lion litres in 2001 to 3.5 billion litres in 2006. Brazil has a lot to 
gain from this trade. The production of sugarcane is a labour inten- 
sive job and thereby creates more employment. The bio-ethanol 
production leads to an estimated 1 million jobs [2], and represents 
3.5% of the total GDP [19]. 

The reason why bio-ethanol from Brazil is so popular is because 
Brazil has a competitive advantage compared with other bio- 
ethanol producers. The production cost for making bio-ethanol in 


4 http://www.ilo.org/sapfl/News/lang—en/WCMS_142253/index.htm. 

5 http://www.actionaid.org/main.aspx?PagelD=2. 

6 http://www.mo.be /"Brazil, ethanol’, (mondiaal nieuws), 27 oktober 2009, 
http://www.mo.be/artikel/brazilie-wil-ethanolproductie-vertwaalfvoudigen- 
tegen-2025. 


the States is 40% higher than in Brazil.’ The improved technologies 
in the biofuels sector and the increasing price of fossil fuels make 
this sector relatively more competitive in comparison to fossil fuels 
[30]. 


4. Main considerations 


Thus far discussed, there are some pros and cons when culti- 
vating sugarcane for bio-ethanol. Indeed, there are some sorts of 
confusion on whether or not bio-ethanol is a good alternative for 
fossil fuels and whether bio-ethanol industry is beneficial for Brazil. 
What the case of Brazil shows is that the main actors regarding 
energy supply have to consider the implications of their policy, 
because the increasing demand has some consequences in mul- 
tiple areas. As already mentioned, the US has raised taxes on the 
imported bio-ethanol. Similarly, the biofuels in the EU are heavily 
subsidized. According to ActionAid, the farmers in the EU received 
about € 1.4 billion subsidies to produce biofuels. With the 10% tar- 
get, this will raise up to €4.2 billion in 2020. These subsidies are 
needed in order to compete at the biofuel market [28]. Thereby, it 
could be concluded that the motives of the US and the EU might 
not be very sincere. 

The EU has come up with a plan that each member state has 
to have a National Renewable Energy Action Plan (NREAP) as a 
part of the RED. A recent study that analyses the impacts of the 
NREAP shows that although the RED specifies sustainability crite- 
ria, it fails to take into account the indirect land use change. The 
change means that the production of biofuels can indirectly cause 
additional deforestation and land degradation. This will result in an 
increase of greenhouse gas (GHG) emissions. The plans, as stated 
earlier, to expand biofuel use in Europe will require an expansion of 
cultivated agricultural land. According to the study, if all the land 
use impacts are included, the biofuels on the EU market will, on 
average, be 81-167% worse than fossil fuels for the climate. The 
study does make a note about bio-ethanol as well. The impact of 
sugarcane on the indirect land use change is less than for other 
crops [31]. These figures show an overall positive result though the 
Brazilian government has to keep monitoring the use and location 
of agricultural land. 

In 2007, the United Nations came with a report about the sus- 
tainability of bio energy. According to the report, the expansion 
of the biofuels production could affect food security in four differ- 
ent ways: availability, accessibility, stability, and utilization that 
concern the availability of production resources, access to the mar- 
ket, stability of food security and utilization in terms of nutrients 
[32]. According to the World Bank’s report [33], the increased bio- 
fuels production has contributed to a rise in food prices. The prices 
will continue to grow because of the energy security policies at the 
cost of food security. The Brazilian government contradicts these 
statements by saying that it will not affect food prices and thereby 
exacerbate food insecurity. They even say that the biofuel programs 
are applied to fight against poverty. The industry will likely create 
better access to the market due to the integration of small farm- 
ers into the production chain, which will lead to more income. 
Unfortunately, in 2004, almost 40% of the Brazilians were somehow 
exposed by food insecurity [32]. 

In an interview with Philip New, the director of British 
Petroleum (BP) stated that the production of bio-ethanol is not 
to blame on the increased food prices. According to agrarian 
reformists [34,35], world hunger happens mostly because of polit- 
ical failure. Due to them, there is enough food, but there is a 
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distribution problem though some studies show that such state- 
ments might be biased [36-39], especially when bearing in mind 
that BP has invested over a billion in research and development of 
biofuels, mainly in Brazil. 

As stated earlier, the bio-ethanol production will lead to more 
jobs. However, the sugarcane industry has to be mechanized in 
order to eliminate (e.g.) the burning, which results in negative 
environmental impacts and unhealthy working conditions. The 
Brazilian Sugarcane Industry Association (UNICA) has estimated 
that 180,000 jobs in São Paulo will be lost due to this mechanization 
[40]. FIAN even estimates that about 400,000 workers will become 
unemployed due to the mechanization of farming methods [33]. 

Additionally, although the forced labour is still taking place in 
the sugarcane industry, the Brazilian government has taken signifi- 
cant steps to eradicate the slavery working conditions. In 1995, the 
government established an Executive Group for the Repression of 
Forced Labour. The former government of President Lula da Silva 
even took it a step further. The government adopted a National 
Plan for the Eradication of Slave Labour, established the National 
Commission for the Eradication of Slave Labour, and recognized 
the responsibility of the Brazilian State in the violation of human 
rights [32]. This shows that efforts to fight against the forced labour 
are already made. 

In a study conducted by the University of Utrecht in col- 
laboration with the State University of Campinas, Brazil, it was 
investigated whether or not the production of bio-ethanol in Brazil 
is sustainable according to the Dutch sustainability criteria. The cri- 
teria correspond to the main issues discussed in this article, namely 
the reduction of CO2 emissions, ecological effects, the effects on 
food production, and the contribution to local prosperity and wel- 
fare. The main conclusion of the study was that there were no 
excessive reasons for Sdo Paulo to fail from meeting the Dutch 
sustainability criteria. The study concluded that overall, the sugar- 
cane production in São Paulo is a positive development action [41] 
although the conclusion stands on a few uncertainties and gaps, 
such as neglecting indirect impacts. 


5. Conclusion 


While it was previously proposed that the future of biofuels 
is very promising, not only as a way to solve the energy crisis 
but also environmental pollutions, currently, there is a growing 
debate that shows such fuels may not be as ideal as might have 
been hoped. Biofuels are blamed not to be environmentally friendly 
which may cause, amongst others, food insecurity. To produce 
bio-ethanol in Brazil, large amounts of land are needed for the 
production of sugarcane, which may cause deforestation although 
some believe that the Amazon’s deforestation cannot directly be 
linked to bio-ethanol production. Furthermore, some reports on 
the forced labour raise our concern. The mechanization of the sug- 
arcane industry would also exacerbate unemployment rate in the 
Brazilian agri-rural sector. Overall, at the current manner, although 
bio-ethanol production in Brazil might be more environmentally 
friendly than fossil fuels, it might socio-economically be hazardous. 
It highlights that the production of such biofuels in this country 
should carefully be monitored by all the three discussed aspects of 
sustainability. 
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